In the summer of 1983 a severe leaf spot associated with greenhouse using remnant seed to establish susceptible plants. Bipolaris setariae (Saw.) Shoemaker was observed on all the plants Numbers of progeny observed in each F 3 segregating line ( Table 1 ) in one plot and on a number of plants in a second plot of pearl ranged from 30 to 50 plants. millet, Pennisetum glaucum (R.) Br. in a breeding nursery at the Plants in the greenhouse were established (20-40 seedlings/pot) University of Georgia Coastal Plain Experiment Station, Tifton.
and maintained in 16-cm plastic pots containing equal parts, The severely affected plants had large elliptical to oblong lesions v/v/v, coarse building sand, peat, and vermiculite amended with with considerable necrosis, whereas the remaining pearl millet agricultural gypsum 8.8 g/L and Osmocote (3-4 mo release plants in the nursery and nearby fields either had no leaf spot formulation) 14.0-6.1-11.6% (N-P-K) fertilizer (Sierra Chemical damage or no more than the usual amount of mild to moderate leaf Company, Milpitas, CA) at 5.2 g/L. Moisture was maintained flecking commonly associated with B. setariae in the Tifton area.
with an automatic, timed drip irrigation system. Ten isolates of B. Affected plants were from advanced breeding lines that carried setariae derived from single conidia isolated from pearl millet seed immunity to rust, Puccinia substriata Ell. & Barth. var. indica grown approximately 6 km from the area showing the severe leaf Ramachar & Cumm. and Pyricularia leaf spot caused by spot symptoms were used as inoculum. Each of the 10 isolates of B. Pyricularia grisea (Cke.) Sacc. (6). Bipolaris setariae causes a setariae were grown on 20% V-8 juice agar in 9-cm-diameter petri common leaf spot of minor importance on pearl millet, but it is dishes for 7 days under continuous cool-white fluorescent light sometimes more serious as a seedborne pathogen and seedling (approximately 60 yEs-' m-2 constant daylight fluorescent light), blight on this host (1, (9) (10) (11) (12) (13) (14) . It also has been reported as a pathogen wounded by scraping off the aerial mycelia and then returned of minor importance on a number of other Gramineae (8, 11) . under light for 3 days. Lids were removed from dishes and cultures Studies reported in this paper were undertaken to determine if the were allowed to dry until agar was brittle. Conidia and mycelial indigenous B. setariae could cause this severe leaf spotting and to fragments were scraped from the surface. Conidia and mycelial determine the genetics of inheritance of the increased susceptibility fragments of the 10 isolates were combined by lightly stirring with a to the pathogen. rubber policeman, sealed in 25-X 25-mm plastic bags, and placed in an ultra low freezer at -73 C. More than adequate inoculum was MATERIALS AND METHODS produced and stored before initiation of the tests to perform all of
The susceptible plants that were originally observed to have the severe Bipolaris leaf spot in the field were of the fourth selfed TABLE 1. Expected (4) and observed genetic ratios for F 3 segregating lines generation (S 4 ) of the fourth backcross (BC 4 ) Inheritance. F 1 plants from resistant X susceptible crosses were resistant to Bipolaris leaf spot in the field and when inoculated in the greenhouse.
Chi-square tests on F 2 data for goodness-of-fit to various the required inoculations conducted during the period of several theoretical ratios showed agood fit to a 3:1, 195:61 (Table 2) , 49:15, years. At time of use, the inoculum packets were retrieved and and 193:63 ratios for resistant to susceptible genotypes. Data and placed directly into a hot water bath at 40 C for 4 min, comminuted goodness-of-fit for chi-square are reported in Table 2 only for 3:1 with deionized water in a blender, and atomized to runoff onto and 195:61 theoretical ratios. The reaction of the F 1 hybrids to the foliage of test plants. Inoculum concentrations were approximately disease indicates dominant gene action for resistance. The good fit 400 conidia/ml. Plants were exposed to intermittent fog in a of the data to the various theoretical ratios was expected, since the humidity chamber for approximately 20 hr (1700 hours to 1300 49:15, 195:61, and 193: 63 ratios all approximate a 3:1 ratio. hours the following day) and returned to the greenhouse bench.
Testcross segregation ratios can be used to distinguish between the Plants in the greenhouse were 4 wk old at time of inoculations.
3:1 and 49:15 F 2 ratios because they should give 1:1 and 5:3 Isolations also were made from inoculated leaves with small flecks testcross ratios, respectively (4). Six of the eight testcross progenies only and from inoculated leaves with symptoms typical of the in Table 3 showed a good fit (P > 0.05) to a 1: 1 ratio and none severe symptoms noted in the field. Spores from single spore showed a good fit (P < 0.05) to the 5:3 ratio (chi-square data not isolates reisolated from both reaction types were used separately to reported). On the basis of the testcross data we eliminated the 49:15 inoculate Tift 23B. ratio as a basis for explaining the inheritance to B. setariae. All Disease ratings on a score of 0-5 were made 7 days after eight testcross progenies showed a good fit (P > 0.05) to a 9:7 inoculation. Ratings were 0 = no symptoms; 1 = small dark flecks; theoretical ratio (Table 3) . A 9:7 testcross ratio would be expected 2 = moderate size dark flecks; 3 = small elliptical spots; 4 = from 195:61 and 193:63 theoretical F 2 ratios (4). Because the numerous large elliptical spots; and 5 = large elliptical spots with testcross data showed a good fit to a 9:7 ratio and a relatively good most leaves dead. Plants receiving a rating of 0-2 were considered fit to a 1:1 ratio it was necessary to study the segregation behavior resistant and plants receiving ratings of 3-5 were considered of F 3 segregating lines to establish whether resistance to B. setariae susceptible. F 2 and testcross data were analyzed by chi-square tests was being controlled by a single gene or by a four-gene system. to determine goodness-of-fit to various theoretical ratios (5).
Data in Table 1 indicated that resistance was not controlled by a Heterogeneity chi-square tests (7) on F 2 progeny within F 2 families single gene. In a single gene system selfed susceptible F 2 plants in Table 2 showed good agreement among progeny so data shown should breed true, but 35% of the susceptible F 2 plants segregated. are total of five to eight progeny within each family. All data were Consequently, the observed frequencies of truebreeding classes analyzed using a specially developed CHISQA program (5).
were also quite different than what would be expected from a 3:1 ratio. Although it was not possible to obtain an exact frequency of RESULTS AND DISCUSSION each ratio observed because of the 30-50 plant progenies studied, it was possible to determine frequencies of various groups of ratios. Pathogenicity. Field symptoms of the severe leaf spot first
As an example, 37 of the 666 plants studied segregated in a observed in 1983 consisted of numerous elliptical to oblong leaf frequency that showed a good fit to the 1:3, 3:13, and 15:49 group. spots that were brown or had a gray center with brown margins.
Larger plant progenies or a progeny test of each plant would be The gray centers occurred primarily in the older leaf spots. Leaf needed to distinguish among each of the three ratios which spots varied in width from 3 to 7 mm with most of the spots being approximated I resistant: 3 susceptible plants. 
